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to their fragility. Silvered metal mirrors are unsatis
factory owing to the fact that they become tarnished 
under the influence of the electric arc. Of late, gilded 
mirrors have been used with success. The brightness 
of the electric arc may reach a figure as high as 250 candle
power per square millimeter. By the way of comparison 
it may be mentioned that lime light gives at most only 
8 caridle-power fOl' thil same area. The light comes 
alm ost entirely from the positive carbon, and the two 
electrodes are placed accordingly, so as to give the best 
effect. With a reflector of 60 inches diameter, good ob
servations can be made at a distance of from two to three 
miles. 

Train Signaling in France 
IN Franee, automatie train signaling has been 

adopted, 01' is being tested, on most of the prineipal 
lines, .nC?tably the Northern, Eastern, and Southern Rail
ways, the Paris, Lyons and Mediterranean Railway, 
and the Ol'leans and State Railways, 

1!'ull. deseriptions of the various types of signaling 
apparatus adopted on eaeh of the above lines were given 
a few days aga at the Paris meeting of the Institution 
of Meehanieal Engineers by the engineers on the sev
eral lines. Most of the systems adopted are on the ramp 
principle, a metallic brush depending from the engine 
making electrical eontact with a ramp placed between 
the rails,and connected with the signal at the side of 
the line, thus giving a visible, and usually audible, 
warning in' the driver's' cab il the signal be at danger. 

A typical'warntug ind., r.�eOl'(Üng apparatus for sig� 

llals at dan gel' which is now adopted by the Paris, 
Lyons and Mediterranean Company on 140 express loco
motives and on 258 miles of double track, with 316 sig
nals fully equipped, was weil described by Mr. L. 
Marechal of the Paris, Lyons and Mediterranean Rail
way. Not only does the apparatus actuate a special 
whistle which warns the driver and stoker, but it gives 
on a speed-indicator roll a sign indieating whieh sig
nal it was that stood at danger. The apparatus placed 
on the track eomprises an insulated eonductor, called a 
"eroeodile" 01' ramp, placed as above described, and a 
switch worked by the signal and connected to the ramp 
and to the rails. 

The apparatus on the engine consists of a brush 
which rubs on the ramp when the engine passes over 
it; a pneumatic horn giving the warning; an automatic 
device for unclutching and sending compressed air 
through the horn; an automatic device acting on the 
registering mechanism of the speed indicator; an elee
tro-pneumatic relay, whieh provides the unclutching de
viee at the horn and the registering apparatus with the 
compressed air required; a battery which provides the 
current for the electro-pneumatic relaYj and, lastly, a 
compressed air receiver which feeds the apparatus. 

This warning and registering system is thus based on 
the combined use of electricity and compressed air, It 
makes it necessary to use switches and ramps similar 
to those adopted on other railways where the system is 
entirely electrical. In this latt-er case electricity is the 
medium whieh brings aboutc"the unelutching of the ap
paratus during thc' very short tim'c' that the engine 
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take;; Lo pass over a ramp. 'I'his unclutehing means a 

eertain force being exercised, which, however 'weak, 
Mr. Marechal claims to be not a negligible quantity,. so 
that at high speeds failures might result. 

In the Paris, Lyons and Mediterranean system eIec
tricity comes into play only to release the armature of 
the eleetromagnet of the relay, and to close a circuit on 
the engine itself, without doing any mechanical WOl'k. 
Through this local circuit of the eleetro-pneumatic 
relay (which is fed electrically from the battery on the 
engine and pneumatically from the receiver) being 
closed, the compressed air becomes the agent which 
definitely provides the mechanical power required for 
unclutching and reclutehing. 

On the Orleans Railway electrical train signaling is 
not used, the system preferred consisting of signals 
placed at a distance in advance of the danger point, the 
setting of which at "danger" is revealed by the explo
sion of two cartridges placed automatieally on the track 
when the signal is set at "danger." If on account of 
atmospheric conditions 01' a moment's inattention a 
driver does not notice the signal by the side of the line, 
he will be warned of its presence at the moment he 
passes the post by the explosion of the two cartridges 
whieh the signal has guided on the rails when turned 
to "danger." The report produced by the explosion of 
the cartridges is so loud that it is impossible for it to 
be overlooked. This system, therefore, has the advan
tage not only of warning the driver hirnself of the pres
ence of a signal, but also the officials, and even passen
gers on the train.-The Daily Telegraph, 
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To all these great biologiall problems that modern 
soeiety must sooner 01' tater .faee there are many as
peets besides the obvious ones, infant mortality we are 
aSked tO lament without the slightest thought of what 
the world would be like if the majority of tliese infants 
were to survive. The decline in the birth-rate in coun
tries älready over-populated is often deplored, and we 
are told that a nation in which popUlation is not rapidly 
increasing must be in a decline. The slightest acquaint
ance with biology, 01' even school-boy natural history, 
shows that this inference may be entirely wrong, and 
that before such a question ean be decided in one 
way 01' the other, hosts of considerations must be taken 
into account. In normal stable eonditions population 
1s stationary. �'he laity never appreciates, what is so 
clear to a biologist, that the last century and a quarter, 
corresponding with the great rise in population, has 
been an altogether exceptional period. To our species 
this period has been what its early years in Australia 
were to the rabbit. 

The exploitation of energy-capital of the earth in 
coal, development of the, new countries, and the con
sequent pouring of food into EUl'ope, the applica
tion of antiseptics, these are the things that have 
enabled the human population to increase. I dd not 
doubt that if population were more evenly spread over 
the earth it might incrEiase vei'y much more; but the' 
essential fact is thät ',1J:nder any stable conditions a 
limit must be reached; - i..' pair of wrens will bring off 
a dozen young every year, but each year you wHI find 
the same number of pairs in your garden. In England 
the limit beyond which, under pi:esent conditions of dis
tribution, increase of population is a source of suffering 
rather than of happiness has been reachetl. alreadY. 
Younger communities living in territöries iargely vacant 
are vel'y probably right in tlesiring and encouraging 
more popll1ation, Increase may, for some temporary 
reason, be essential to their prosp�J;ity:. But thöse Who 
live, as I do, among thousands bf creatures in a state 
of semi-starvation will realize that too few is bettel' 
tlian too many, and will aCknowledge the wisdom of 
Ecclesiasticus who said "Desire not a muItitude of 
unprofitable children." 

But at least it is often urged that the decline in the 
birth-rate of the intelligent and successful sections of 
the population-I am speaking of the older communities 
-is to be regretted. Even this cannot be gran ted without 
qualification. As the biologist knows, differentiation is 
indispensable to progress. If population were homogeno 
eous civilization would stop. In every army the officei's 
must be comparatively few. Consequently-, if the upper 
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strata of the community produce more children than 
will reeruit their numbers some must fall into the lower 
strata and increase the pressure there. Statisticians 
tell us that an average of foul' children under present 
eonditions is sufficient to keep the number constant, 
and as the expectation of life is steadily improving we 
may per ha ps contemplate some diminution of that num
bel' without alarm. 

In tbe study of history biological treatment is only 
beginning to be applied. For us the causes of the suc
cess and failure of races aloe physiological events, and 
the progress of man has depended upon a chain of these 
events, like those which ha ve resulted in the "improve
ment" of the domesticated animals and plants. It is 
obvious, for example, that had the eereals never been 
domesticated cities could scarcely ha ve existed. But 
we may go further, and say that in temperate countries 
of the Old World (having neither rice nor maize) popu
lations concentrated in large cities have been made 
possible by the appearance of a "thrashable" wheat. 
The ears of the wild wheats break easily to pieces, and 
the grain remains in the thick husk. Such wheat can 
be used for food, but not readily. Ages before written 
history began, in some unknown plaee, plants, 01' more 
likely a plant, of wheat lost the dominant factor to 
which this brittleness is due, and the recessive, thrash
able \vheat resulted. Some man noticed this wonder
fdi novelty, and it has been disseminated over the earth. 
The original variation may weil have. .dccurred once 
only, in a single germ-cel!; 

So must it liave been with Man. Translated into 
terms of factors, how has that progress in control of 
nature which we call civHization been achieved? By 
the sporadic appearance öf variations, mostly, pel'haps 
all, consisting in a 10Ss, of elements, which inhibit the 
free working of the"'mind: The mellibers of civilized 
commimities, when they think about such things at all, 
imagine the process a gradual one, and that they them
selves are active agents in it. Few, however, contribute 
anything but their labor; and except in so far as they 
have freedom to adopt and imitate, their physiological 
composition is that of an earlier order of beings. Annul 
the work of a few hundreds-I might alm ost say 
scOres-of men, and on what plane of civilization should 
we be? We should not have advanced beyond the 
medireval stage without printing, chemistry, steam, elec
tricity, 'Ol' surgery worthy the name. These things are 
the co'ntr1butions 'of a few excessively rare minds. Gal
ton reekoned those to whom the terin "illustrious" 
'might be applied as one in a million, but in that number 
he is, of.course, reckoning men famous in ways which 
add nothing to universal progress. To improve by sub
ordinate invention, to' discover' details missed, even to 
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apply knowledge nevel' befOl'e applied, all these things 
lIeed genius in some degree, and are far beyond the 
powers of the average man of our race ; but the true 
pioneer, the man whose penetration ereates a new 
world, as did that of Newton and of Pasteur, is incon
ceivably rare. But for a few thousands of such men, 
we should perhaps be in the Palaeolithic era, knowing 
neither metals, writing, arithmetic, weaving, nor pottery. 

In the history of art the same is true, but with this 
remarkable dlfferel1ce, that not only are gifts of artistic 
creation very rare, but even the faculty of artistic en, 
joyment, not to speak of higher powers of appreciation, 
is not attained without variation from the common type. 
I am speaking, of course, of the non-Semitic races of 
modern Europe, among whom the power, whether of 
making 01' enjoying works of art, is confined to an in
significant number of individuals. Appreciation can in 
so me degree be simulated, but in our population there 
is no widespread physiological appetite for such things. 
When detached from the centers where they are made 
by otlters most of us pass our time in great contentment, 
making nothing that is beautiful, and quite unconsciou>l 
of any deprivation. Musical taste is the most notahle 
exception, for in certain races-for example, the Welsh 
and some of the Germans-it is almost universal. Othel'
wise artistic faculty is still sporadic in its occUl'l'eilbe. 
The ca se of music weil illustrates the application .of 
genetic analysis to human faculty. No one disputes 
that musical ability is congenital. In its fuller mani
festation it demands sense of rhythm, ear, and special 
nervous and muscular powers. Each of these is sep
able and doubtless genetically distinct. Each is the con
sequence of a special departure from the common type. 
Teaching and external ihfiuences are powerless to evoke 
these faculties, though their development may be as
sisted. The only conceivable way in which the people 
of England, for ex am pie, could become a musical nation 
would be by the gradual rise in the proportional num· 

bers of a musical strain or strains until the present 
type became so rare as to be negligible. It by no me ans 
follows that in any other respect the resulting popula
tion would be distinguishable from the present one. 
Difficulties of this kind beset the efforts of anthro
pologists to trace racial origins. It must continually 
be remembered that most characters are independently 
transmitted:,and capable of such recombination. In the 
light of mendelian knowledge the discussion whether 
a race is pure or mixed loses alm ost aU significa,ui!e . 
A race is pure if it breeds pure and not otherwise.

' 
BlS

torically we may know that a race llke our own was, 
as a matter of fact, of mixed origin. But a charader 
may have been introduced by a single individual, though 
subsequently it becomes common to the race. This is 
merely a variant on the familiar paradox that in the 
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